kinase to its monophosphate, which is subsequently phosphorylated to its triphosphate (acyclo GTP) by cellular kinases (4) . Acyclo GTP inhibits the herpesvirus-coded DNA polymerase to a much greater extent than the cellular DNA polymerase (5) . The RNA polymerase packaged within vaccinia virions is insensitive to a-amanitin even at high concentrations (200 p.g/ml), although the cellular RNA polymerase II is extremely sensitive to this drug (12) . Recently we have shown that the synthetic 3'-0-methylated analogs of interferon-induced oligonucleotide 2-5A specifically inhibit the vaccinia viral mRNA (guanine-7)-methyltransferase. The cellular mRNA (guanine-7)-methyltransferase is insensitive to these analogs even at high concentrations (8) . Thus, the differential sensitivity of viral and cellular enzymes towards inhibitors of growth often can be used to specifically inhibit virus growth, as in the case of acycloguanosine and several other nucleoside analogs (3, 4, 6).
The nucleoside analogs 3'-0-methyl adenosine (3'-O-meAdo), 3'-O-methyl guanosine (3'-O-meGuo), 3'-O-methyl cytidine, and 3'-Omethyl uridine have been described by Robins and Naik (14) and others (1, 13 (2) . After 30 min the medium was removed, and 1.5 ml of growth medium with or without the nucleoside (100 F.M; P-L Biochemicals, Inc.) was added. At indicated times, the cells were labeled in 1 ml of growth medium with or without the nucleoside and 2 ,uCi of [3H]uridine (21 Ci/mmol; New England Nuclear Corp.) per ml. Uninfected cells received the same treatment without the addition of virus. After 15 min the cells were washed twice with ice-cold phosphate-buffered saline. The cytoplasm was extracted with 1 ml of 0.5% Nonidet P-40-140 mM NaCl-10 mM Tris-hydrochloride (pH 7.5)-1.5 mM MgCl2 for 5 min (9) . The Nonidet P-40-solubilized cytoplasm was precipitated with 2% ice-cold perchloric acid. After 1 h on ice, the precipitated cytoplasmic fractions were collected on a glass fiber filter, washed with ice-cold 5% trichloroacetic acid and ethanol, dried, and counted.
For measurement of nuclear RNA synthesis after solubilization of the cytoplasmic fraction, the nuclei left on the petri dishes were incubated with 1.5 ml of ice-cold 5% trichloroacetic acid for 30 min at 4°C. The petri dishes were washed three times with ice-cold 5% trichloroacetic acid, and the precipitated material was solubilized with 1 ml of 0.1 N NaOH for 30 min at 37°C. The solution was transferred to scintillation vials, 0.1 ml of 1.0 N HCI and 15 ml of Biofluor were added and mixed, and the radioactivity was counted. sis is due to the virion-associated, DNA-dependent RNA polymerase and can be conveniently studied by using a sufficiently large multiplicity of infection, keeping the time of pulse-labeling brief to minimize transport of nuclear RNA to the cytoplasm, and measuring cytoplasmic acidprecipitable radioactivity (10) . Early RNA synthesis is essential for virus replication; without it, early viral protein synthesis, which is necessary for viral DNA replication as well as for synthesis of late RNA and protein, does not take place (11) . Because of the known chain-terminating properties of the triphosphates of 3'-OmeAdo and 3'-O-meGuo, we decided to investigate the effect of these compounds on early virus-specific RNA synthesis. Figure 1 shows the time course of accumulation of cytoplasmic acid-precipitable radioactivity in infected cells. RNA synthesis was detectable as early as 30 min after infection, reached a maximum at 1.5 h postinfection, and thereafter slowly decreased.. It was still considerably above the background level as late as 2.5 h postinfection. Throughout the experiment, the level of cytoplasmic acid-precipitable radioactivity in uninfected L-cells, which is primarily due to the transport of tRNA synthesized in the nucleus, never achieved a significant level. When 100 ,uM 3'-O-meAdo or 3'-O-meGuo was added to cells immediately after virus infection, a large proportion of this early viral RNA synthesis was inhibited. The inhibition was dose dependent and progressive with time, reaching 77% for 3'-O-meAdo at 1.5 h postinfection and being virtually complete at 2.5 h postinfection. Inhibition with 3'-O-meGuo was also progressive with time, reaching a maximum of 50% at 2.0 h postinfection.
Upon infection with vaccinia virus, there was a decrease in nuclear RNA synthesis (Fig. 2) . Treatment with either 3'-O-meAdo or 3'-O-meGuo further inhibited nuclear RNA synthesis, but the inhibition was much less than that ob- served for viral RNA synthesis (Fig. 1) . At 1. Because of the large decrease in nuclear RNA synthesis upon viral infection (Fig. 2) , the effect of 3'-O-meAdo and 3'-O-meGuo on nuclear RNA synthesis in infected cells is of doubtful significance. Therefore, we decided to investigate the effect of these analogs on RNA synthesis in uninfected L-cells. Cells were treated with nucleosides (100 ,uM) for up to 7.5 h, and RNA synthesis was followed at different intervals by labeling the cells with 2 p.Ci of [3H]uridine per ml for 30 min. Treatment with 100 ,uM 3'-OmeAdo or 3'-O-meGuo produced some inhibition of RNA synthesis in uninfected L-cells. Maximum inhibitions of 22 to 24% with 3'-0-meAdo and 8 to 12% with 3'-O-meGuo were observed within the first 2 to 2.5 h of drug treatment, after which the inhibition of RNA synthesis slowly decreased, and by 7.5 h the level of RNA synthesis was virtually the same as in untreated cells.
The inhibition of vaccinia virus-specific RNA synthesis to a much greater extent than that of cellular RNA synthesis by 3'-O-meAdo and 3'-O-meGuo could result from a higher affinity of vaccinia RNA polymerase for these compounds. Alternatively, they may be phosphorylated to a greater extent in infected cells, as has been reported for acycloguanosine (5) and several other nucleoside analogs (3, 4, 6) . We are currently investigating the mechanism of inhibition of viral RNA synthesis and the antiviral spectrum of 3'-O-meAdo and 3'-O-meGuo with other viruses.
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